Cyclosporine attenuates the autonomic modulation of reflex chronotropic responses in conscious rats.
Cyclosporine A (CyA), an immunosuppressant drug, has been shown to attenuate the baroreflex control of heart rate (HR). This study investigated whether or not the CyA-induced baroreflex dysfunction is due to alterations in the autonomic (sympathetic and parasympathetic) control of the heart. We evaluated the effect of muscarinic or beta-adrenergic blockade by atropine and propranolol, respectively, on reflex HR responses in conscious rats treated with CyA (20 mg x kg(-1) x day(-1) dissolved in sesame oil) for 11-13 days or the vehicle. Baroreflex curves relating changes in HR to increases or decreases in blood pressure (BP) evoked by phenylephrine (PE) and sodium nitroprusside (NP), respectively, were constructed and the slopes of the curves were taken as a measure of baroreflex sensitivity (BRS(PE) and BRS(NP)). Intravenous administration of PE and NP produced dose-related increases and decreases in BP, respectively, that were associated with reciprocal changes in HR. CyA caused significant (P < 0.05) reductions in reflex HR responses as indicated by the smaller BRS(PE) (-0.97 +/- 0.07 versus -1.47 +/- 0.10 beats x min(-1) x mmHg(-1) (1 mmHg = 133.322 Pa)) and BRS(NP) (-2.49 +/- 0.29 versus -5.23 +/- 0.42 beats x min(-1) x mmHg(-1)) in CyA-treated versus control rats. Vagal withdrawal evoked by muscarinic blockade elicited significantly lesser attenuation of BRS(PE) in CyA compared with control rats (40.2 +/- 8.0 versus 57.7 +/- 4.4%) and abolished the BRS(PE) difference between the two groups, suggesting that CyA reduces vagal activity. CyA also appears to impair cardiac sympathetic control because blockade of beta-adrenergic receptors by propranolol was less effective in reducing reflex tachycardic responses in CyA compared with control rats (41.6 +/- 4.2 versus 59.5 +/- 4.5%). These findings confirm earlier reports that CyA attenuates the baroreceptor control of HR. More importantly, the study provides the first pharmacological evidence that CyA attenuates reflex chronotropic responses via impairment of the autonomic modulation of the baroreceptor neural pathways.